Home gardens are subsistence crop production systems that significantly contribute to the socio-ecological resilience of peasant communities reducing vulnerability and ensuring food security. Because of their small size, they are neglected repositories of biological diversity. This paper describes the agrobiodiversity and management of home gardens in about 79 households in three marginal upland villages of Inopacan, Leyte. Semi-structured interviews and actual home garden visits were done to collect data. Results show that home gardens studied had high species diversity and exhibited a multilayered structure. A total of 171 species in 74 families and 146 genera were documented. The composites (Asteraceae) had the most number of genera and species followed by the orchids (Orchidaceae), legumes (Fabaceae) and aroids (Araceae). More than 70% of the species were exotics which were mostly ornamental plants. Erect herbs were the most common, followed by trees, shrubs, herbaceous vines and epiphytes. Majority of the species were ornamentals followed by fruit trees, medicinal plants, vegetables and spice plants, grown primarily for home use (62%)rather than as source of income. Established and managed by family members who provide free labor, the gardens mostly utilized cost-free planting materials and with no fertilizer or pesticide application.
INTRODUCTION
In the humid tropics, home gardens are a common feature in village communities. Also called backyard gardens, these are small areas planted to various plant species situated in the immediate vicinity of human dwellings (Sunwar, 2006) . These are often separated from the surrounding landscape by fences, hedges, trees or other barriers (Guarino and Hoogendijk, 2004) . Although considered as a subsistence type of agriculture due to their small size and volume of production, they are multifunctional agroecosystems (Galluzi et al., 2010) . Home gardens significantly contribute to the socio-ecological resilience of peasant communities reducing vulnerability and ensuring food security (Buchman, 2009) . Throughout history, family members strengthen family ties as they work together in home gardens. They grow food, spice, ornamental and medicinal plants, fruit trees and other species, usually intended for home use but can sometimes be a source of additional income for the family. In some communities, home gardens play a role in cultural festivities and religious rites (Thrinh et al, 2003) . In many countries around the world, home gardens have become part and parcel of life in the countryside.
Traditional home gardens are typically characterized by having a complex multilayered architecture and high species diversity (Soemarwoto, 1987, Coomes and Ban (2004) ), where a variety of herbs, shrubs, epiphytes, vines and trees are grown together. Smith et al. (2006) explained that such stratified and highly diverse structure makes home gardens a generally sustainable and resilient ecosystem. Their close proximity to human dwellings ensures a more personalized type of management, making the biotic and abiotic conditions in the home garden unique or considerably different from the surrounding environment (Guarino and Hoogendijk, 2004) .
In recent years, the threat of biodiversity loss both in natural environments and agricultural systems has received increasing attention. As a micro-agroecosystem of diverse structure, home gardens are important repositories of plant genetic diversity and thus could function effectively for the in situ conservation of plant genetic resources. The study of Eyzaguirre and Watson (2001) pointed out that home gardens are crucial reservoirs of inter-and intra-genetic crop genetic diversity. Galuzzi et al. (2010) stressed that a significant portion of the world's agrobiodiversity can be found in complex agroecosystems managed by small farmers. In situ conservation of crop species and landraces in these complex ecosystems ensures their continuous adaptation to climate change.
The most important contribution of home gardening for conservation purposes resides in its capacity to represent agrobiodiversity at multiple levels over small spaces (Hodgkin 2001) . Furthermore, they are often utilized as preliminary venues for new crops, as nurseries for growing plants which will be transferred for planting in open fields and domestication sites of weedy forms (Kulpa and Hanelt 1981; Leiva et al. 2001) , which may also be used directly within the household.
According to Trinh et al. (2003) home gardening is one of the most under-researched topics. In a review done by Galuzzi et al. (2010) , they found that much of past research on home gardens has been done in developed countries and focused more on their role as a distinct ecological or cultural entity. Little attention has been given to their role as critical repositories of plant genetic diversity. This study was therefore done to assess the agrobiodiversity of home gardens in selected sites in Eastern Visayas with emphasis on those found in marginal degraded uplands considering that these areas are highly vulnerable to climate change. Specifically, it aimed to identify the species and varieties of plants raised in the gardens, document their economic uses and, characterize the structure and management of these home gardens.
MATERIALS AND METHODS

The Study Site
The town of Inopacan lies on the southwestern portion of the province of Leyte, Philippines, some 130 km from the capital city of Tacloban. It is a 2 fourth class municipality and has a total land area of 94.62 km . It is politically divided into 20 barangays and as of 2010, the population was about 19,904 people (www.inopacan.gov.ph).
A reconnaissance survey was first conducted in the upland villages of Inopacan to select suitable marginal upland sites for the study. Three villages were selected, namely; Brgy. Linao, Brgy. Guinsangaan and Brgy. Tao-taon ( Fig. 1 ) These are three adjacent villages or barangays situated towards the southeastern part of the town. The interior upland portions of these villages have wide stretches of hilly open grasslands where the soil is poor and infertile. Asio, et al (2014) described the soil in the marginal uplands of Inopacan as highly acidic and low in organic matter, total nitrogen and available P. Such soil characteristics aggravated by high temperatures and water scarcity make these sites unsuitable for crop production. 
Data Collection
A total of 79 respondents having home gardens were interviewed right in their homes using a survey questionnaire. Of this, 11 were from Linao, 23 from Guinsangaan and 45 from Tao-taon, representing 14%, 29%, and 57% of the total number of respondents, respectively. These respondents were randomly picked from an official list of residents living in the marginal upland areas of these villages. Actual observations of their home gardens were also done to identify the species and varieties grown, collect sample specimens and take photos for documentation. Voucher specimens of all species documented in the survey and home visits were processed into herbarium specimens and deposited in the VSU Herbarium, Visayas State University, Visca, Baybay City, Leyte.
Specimen Identification
All plant species recorded in the surveys and home garden/farm visits were identified and classified using every taxonomic reference available but Co's Digital Flora (Pielser et al, 2012 ̶ onwards) and the revisions of the Flora Malesiana series ) Steenis, (1950 onwards) were heavily relied on.
RESULTS AND DISCUSSION
Diversity and Structure of Home Gardens
The home gardens studied were found to exhibit high species richness and diversity. A total of 171 species distributed in 74 families and 146 genera were documented. (Table 1 ). The family Asteraceae/Compositae was the most represented in terms of number of genera (9) and species (10) followed by Orchidaceae (7,8), Fabaceae (7,7), Araceae (7,7), Zingiberaceae (6,7), Lamiaceae (5,6), Poaceae (4,5), Cucurbitaceae (4,4), Asparagaceae (4,4), Apocynaceae (4,4) and Meliaceae (4,4). One hundred twenty-one (12) species or more than 70% of the total number of species documented are introduced or exotic species, especially for ornamental plants. It appears therefore that non-native species comprised a considerable part in the composition of home gardens in the marginal uplands studied. 
Vertical stratification
Forty percent of the home garden plants grown were erect herbs, followed by trees (27%), shrubs (21%), herbaceous vines (8%) and epiphytes (4%) (Fig 3A) . The diversity of species and growth forms shows that the home gardens in the marginal uplands of Inopacan generally exhibited a multi-layered or stratified vertical structure which somehow mimics a tropical forest structure. At the ground layer were erect herbs and creepers and above it was a shrub layer consisting usually of the shrubby ornamentals like the Ti plant (Cordyline fruticosa), San Francisco (Codiaeum variegatum), roses (Rosa spp.), Santan (Ixora spp.); vegetables like okra (Abelmoschus esculentus), eggplant (Solanum melongena) and other crop species. The tree layer consisted mostly of fruit trees such as jackfruit (Artocarpus heterophyllus), mango (Mangifera indica), tambis (Syzigium aqueum), cacao (Theobroma cacao) and some timber and reforestation species like yemane (Gmelina arborea) and narra (Pterocarpus indicus). The climbing species such as string beans (Vigna unguiculata), upo (Lagenaria siceraria), squash (Cucurbita maxima) and ampalaya (Momordica charantia) were usually supported by especially constructed trellises made of bamboo sticks or bamboo branching twigs which the locals called "kagingking". Orchids consisting of vanda (Vanda sanderiana), dancing lady (Oncidium spp.) and several varieties of dendrobium (Dendrobium spp.) and other epiphytic species were either mounted on bamboo posts, on the wiry trunks of the tree fern Cyathea contaminans, or directly attached to the trunks of trees, as in the case of sanggumay (Dendrobium anosmum), a large beautiful native orchid.
Fig. 3. Distribution of life forms in the home gardens
Economic Uses
It is interesting to note that majority of the species grown in the home gardens were ornamentals followed by fruit trees, medicinal plants, vegetables and species used as spices or condiments. The least specious were the root crops. Crops intended for other uses like cacao as source of cocoa powder are represented only by a single species (Fig. 4 & Table 1 ).
Fig. 4. Economic uses of plants cultivated in home gardens
Medicinal Plants
Due to distance from hospitals and the high cost of medicine, people in the marginal uplands grew plants in their home gardens for use as herbal medicine which they believed could alleviate or treat common illnesses like cough, fever, toothache, stomachache, loose bowel movement, sore eyes, hyperacidity and muscle pain. Table 2 shows the species of medicinal plants used by the respondents, the ailment/s being treated and the method of preparation.
In 75% the plant part used in 75% of the medicinal plant species, the leaves were the plant part used. Other less commonly used parts were the fruits, flower buds, young shoots, roots, bulb, bark, stem, rhizome and endosperm or meat (coconut). The leaves were usually prepared by first heating them over low flame, then crushing using the hands, and applying as poultice over the affected part (57%). Boiling the leaves in water and drinking the extract or decoction (51%), or simply putting fresh leaves in a cup of hot water for a few minutes to make an infusion (21%) were also commonly used methods of preparation. All preparations were done using fresh plant material. In the study of Busman and Sharon (2006) , villagers of the Lojo Province in Southern Ecuador utilized whole plants (61%), leaves (13%), flowers (6%), and seeds, roots, bark, fruits and latex (3%), for medicinal purposes.
The medicinal plant species documented were used to treat one to as many as seven ailments. Yerba Buena (Mentha cordifolia) is top of the list, reported by the respondents to cure ear infection, flatulence, muscle pain, stomachache, cough, hyperacidity and as an effective dewormer. Mayana (Plechranthus blumei) was reported to be a cure for five diseases, namely; cough, fever, red eyes, itchy eyes and for healing wounds. Guyabano (Annona muricata) was also used to treat simple ailments or discomforts like hyperacidity, loose bowel movement and flatulence, to more serious ones like cancer. The local folks mentioned that they also use guyabano to boost the immune system. The common Madre de Cacao or Kakawate (Glericidia sepium) was considered effective for wounds and fractures in humans as well as flea infestation, warts and skin diseases of goats, chicken and pigs, respectively.
Establishment and management of home gardens
Sources of planting materials
The planting materials used in home gardening were obtained from different sources (Fig. 5) . More than half (58%) of the respondents got their planting materials for free, shared by relatives and friends. About a quarter (23%) simply gathered planting materials from their surroundings or collected from the wild. Only 14% purchased their planting materials and 5% obtained them in exchange for another plant found in their garden.
It seems evident that majority of those having home gardens did not prioritize purchase of planting materials in their family budget, especially for non-food plants like ornamentals. This is understandable as families living in the uplands mostly live below the poverty line so their priority must be their daily subsistence. 
Mode of cultivation
The locals used different methods of putting up their home gardens (Fig. 6A) . About half of them (46%) did plotless planting or direct planting in the soil. Species like malunggay (Moringa oleifera), ornamental plants like santan (Ixora spp.) periwinkle or kumintang (Catharanthus roseus), bombil (Bougainvillea spectabilis) and golden duranta (Duranta erecta) and other tree species were usually planted using this method. About the same number of respondents used containers such as clay or plastic pots, polyethylene or ordinary recycled plastic bags while some recycled empty milk cans and similar containers. Vegetables like spring onions (Allium fistolusum) and ornamental plants like roses, bromeliads and cactuses were usually raised using this method. Only 7% of the respondents grew their plants in raised plots and was usually done for vegetables, especially if a portion of the harvested products was sold in the local market. Pechay (Brassica rapa), tomatoes (Solanum lycopersicum), bell pepper (Capsicum annuum) and eggplant (Solanum melongena) were the common plants grown in raised plots.
More than half (62%) of the respondents grew plants in home gardens for home consumption. About a third (35%) did it as source of additional income for the family while only 5% did it to beautify their surroundings (Fig. 6B) . Cultivating the home gardens was mostly a family affair with members of the family providing labor (96%) and only a very small percentage (4%) hired laborers (Fig. 6C) . The time the family members spent together in the garden helped build stronger family ties. Almost all of them (89%) did not apply fertilizer (Fig. 6D) , and those who did used organic fertilizer (87%) derived from composted plant debris or animal manure such as chicken dung or goat manure (Fig. 6E) . Since home gardens usually involved only small patches of land mostly used to provide additional food for daily subsistence, the family would use every opportunity to use free labor and production materials that are locally available and cost-free. 
CONCLUSION AND RECOMMENDATIONS
Cultivating a home garden has indeed become an important subsistence and coping strategy of upland villages especially in the highly vulnerable marginal uplands. Based on this study, the home gardens of Inopacan, Leyte, contain a great diversity of species and varieties which the locals collect through donations, exchange and collection from their surroundings. The more personalized management of the gardens by family members further make home gardening an effective strategy for biodiversity conservation. Thus, the importance of home gardening in the conservation of biodiversity, especially for economically important species, should be given preferential attention in the present global efforts to halt or at least reduce biodiversity loss. However, there is need to effectively educate local villages on the importance of native species because of the continued patronage of exotic or introduced species, which can have drastic effects to the environment.
